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Training Purpose

* This training is provided as part of the Fermilab Office
of Project Management Oversight EVMS training
series.

Refresher of basic concepts

Refresher training required annually for CAMs and Project
Office personnel performing EVM

Review issues (CARs and CIOs) identified during
Surveillances/Reviews of the FRA EVMS

Attendance of this training will be recorded in Fermilab TRAIN
database and become part of your training record
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FRA EVMS Refresher Outline

* EVMS Concepts
— EVMS based on ANSI 748 and DOE 0413.3B
— Basic components of ANSI standard are:
» QOrganization
» Planning, Budgeting, Scheduling
» Accounting Considerations
» Analysis and Management Reports
» Revisions and Data Maintenance
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FRA EVMS Documents

* Fermilab projects are under FRA EVM System

— Documentation found at

http://www.fnal.gov/directorate/ OPMQO/PolProc/home.htm

— System Description, 8 implementing procedures, desktop

instructions

Office of Project Management Oversight
Policies and Procedures

Policies

Eamed Value Management System Description

OPMO Project Management Procedures

12.PM-001 Project WBS. OBS. RAM
12.PM002 Control Accounts. Work

Packages. Planning Packages
12.PM-003 Work Authorization
12.PM004 Project Scheduling Desktop Instructions
12.PM005 Cost Estimating
12.PM-006 Monthly Status Reporting Desktop Instructions
12.PM-007 Change Control Desktop Instructions
12.PM-008 EVMS Surveillance and

Maintenance

DOE Documents

DOE Policies, Orders. and Guides
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http://www.fnal.gov/directorate/OPMO/PolProc/home.htm

EVMS Data Elements

Projected
ACWP at
Completion
(EAC)
Performance Formulas TPC \
Available
CV=BCWP - ACWP | ¥ Contingency
SV=BCWP -ECWS Management
EEEEEEN IEEEEE IS EEEEEEEEEEEEEEEN ) Reserve
CPI=BCWP/ACWP MRS €
SPl=BCWP/EBCWS ETC Projected Cost
Overrun at
VAC = BAC - EAC Completion
ACWE BAC (VAC)
Iy
§ SN NS EEEEEENEEEEN EEEEEEEEENEN am BCWS \}
"é cv
2 oV BCWP
U am mER EEER EEEEEEN EmEEl
R
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o Projected Delay
in Project
P Completion o
Overall Status
- Time =—>
Percent Complete = BCWP cym / BAC Time Scheduled Projected
Now Completion Completion
Percent Spent = ACWP yy / BAC (OR EAC)
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Organization

Work Breakdown Structure

1. 3. Cryomodule with Quad . .
e, v |ss1803|  Cryomodue Final Design developed with a product-oriented
; R R v |2s25132| Cryomodule Prototype (CM1)
1.3 2 1 EDIA for CM1 Components focus
1. %202 CM1 Dressed Cavities (8/CM)
P Fad- EAL EBE 28R B Raw Niobium for CM1 Cavity
1. 3. 2 2 2 CM1 Cavity & Helium Vessel - . .
vaz2s CM1 Caviy Processing WBS Dictionary defines the scope
, Vo Mgt 33 B < CM1 Cavity Qualification
L1228 CM1 Caviy Tuners of each WBS element
it Pt B CM1 Cavity Dressing
<
:‘ : : : & Cz';'hga""y e e et ProjTask # 25/251.33
M W gnetic IWBS : - :
18 % EDIA for CM Element Title Cavity Processing
:' : : ; : %1 g;,’;“& Assumptions i Cavities ars fabricaled by a qualfied cavily vendor and are fres of weid defects
riene : 2 Cavity delivery from vendors is sufficient to always keep processing facility operational
1. 3.2 3 4 CM1 Helium 3 Maximum number of process cycles/cavity is three
1, 9,28 & CM1 Current G 4 60% of the cavities receive 1 cycle, 30% 2 cycles and 10% 3 cycles
1. 3. 2 3 6 CM1 Magnet 5 BCP and EP process procedures are performed per PN-12345
|Relates to Requirements 1.2.2 Linac technical design parameters
1.5.5.6 Maximum accelerating gradient in the Linac
|Scope of Work The Scope of Work includes all activities associated with cavity processing including
1 Receive cavities from vendors and perform QC per PN-23456
2 Setup and perform BCP and EP cycles as defined in PN-12345
3 Perform final HPR per PN-45678
4 Leak check and seal cavity per PN-78910
5 Ship sealed cavity to VTS
[Deliverables 1 Cavities that are processed, sealed and ready for vertical testing
2 Total number of cavities processed equals 320
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Organization

Organizational Breakdown Structure is established to ensure the

project’s scope of work can be efficiently managed (likely to include
collaborating institutions

{ Project Office
Project Manager — Adam Smith
Project Controls — Dianne Vera
Prageot Engineer - Saarge Coidham |
(Fermilab Acceierator Division

3

L
Facilities Group Tl C ~ i : i TS ]
Construction Manager - Rod Buildwe ] ryo-Tech Group Desigr & Integration Group | 1T Groy, |
“'3’(;'; ::{,l,\::, '\:;:: ager Ef;fi"‘:‘:i""” | Manager - [Gecrae Coldham) Manager - Viay Singh ? i hanager —J-Jf Recalit |
. ‘,;;N (m-rf_‘ dad | (Fermiab Accelerator Division) | {Lake Same Urivarsity) i {Fermiab Computing Divisicn) |
nthlorzoionsl S | Asst. Manager - Wilma Evansion ; . j
—J | iFermiiab Technical Drssior) et
f o o §
| R Roddont ok Piseso K Feicmar
7 Acchitect, Desior Lead | Pesigna Scex\vlu_ulamn DBA Leader
i | W. Sizews! (DESY) i
Prontype Facilities
H. Leska
J. Butierfield o - | R Howed
! Engiresring Supervisor - Accele rZ(!;CérRl:\’}e-‘)“Of' [ Applications Leader
S. Famsworth b ) il
Producton Manager |
|
ot J Kringle H ’
: Irscw"i:"lg":pw'imr ] - Souphng integrky {' Sy "e; #S\he’?rl ticn
f Uperviso - {Fermilab Acc Div) st cministration
1 Testing Supervisor
f AT ST ey 1
{ ey . T. Voss
-f pD%D%::iﬁ U peototype Design !
! imary {racior I (DESY. consulans |
i F Galena i wiliy pilk:
BalelvSytlamie | @2 -2 TTOAEIETRIEEETE
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Organization

Responsibility Assignment Project WBS

Matrix establishes the key e T
control points (Control | I ’
Accounts) and the managers e (i

of the entire project scope ) A e ==
| |

Cryomodule | (~ Cryomodule ) ( Cryomodule Cryomodule
Final Design i i Prototype | | Production Production

i i | Components Assambly ..
1.3.1 A 1.32 g X 1.3.3 1.34

ee——————

Project OBS

25/251.1
Project Office A. Smith
T O N MRS $300k

[} 25/25.1.2

Facilities Group YNGEA R. Buildwel!

N\ | $10,000k

- b \
\ f
Design & Integration \'\‘ K &’l} 23’22:1‘:;1
Group LR $200k
Y b
\ \ \ N
\\ \\| // S| 25125132 | 2525133 | 25125134
Cryo-Tech Group \\ \J ’\\ \ W. Sizewell | S.Famsworth | S. Farnsworth
N \ \ $4,500k $9.000k $1.500k
- - = -
T\ \ U | 46\ "'TI i 25/25.1.4
IT Group W\ \ Y\ | B V., AN o1 >~ i Recalit
\_\\‘\\ \ \ \‘.‘. \ ‘ ‘I» "JJ y /r /4!// $250k
'\\\ XA =

\ N VS
. e 5
Y Control Accounts (CA)
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Planning, Scheduling and Budgeting

A key part of baseline planning is establishing the project
assumptions
— This should be initially documented early in the project, and
evolve as time progresses.
Schedule development is a iterative process among the
CAM, Functional Managers, Project Controls and the
Project Manager

Work packages and planning packages

— Work should be planned into detailed planning packages
where possible, otherwise, use planning packages to
establish a budget, but not work details.

Risk management is an integral part of the planning
process and is key driver in establishing cost and schedule
management reserve and contingency

— Risk register should total to management reserve budget

A consistent approach should be used in developing and
documenting cost estimates across a project

NOvVA Key Assumptions
Key Cost, Schedule, Technical, and

Programmatic Assumptions for the
NOVA Project

May 8, 2008
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Planning, Scheduling and Budgeting

* Setting a baseline

— Establishes point at which formal change control to the cost, schedule, and
technical baseline must start

— Earned value reporting must begin
* Work Authorization
— Work must be authorized from the Project Manager to the CAMS before it
begins
— Work authorization documentation contains

> SCO pe WORK Al ‘“l”RIZL\,ng F()R.\:p S
> Schedule
> Time-phased budget (Control Account Plan)

* Work sent to collaborators requires

— Memorandum of Understanding (MOU)
documenting expected institutional
contributions & responsibilities

— Statement of Work (SOW) for each fiscal year
detailing costs expected to be covered by
Fermilab, and executed through purchase
requisition/order process

EVMS Annual Refresher Training, Jan 2012 Page 11



Accounting Considerations

Fermilab’s Oracle eBS (electronic Business Suite) used to collect actual
Costs

Accruals done in Oracle eBS

— Automatic for material received at Fermilab, manual for services & materials
received elsewhere

Kronos used for Fermilab labor

— Labor at other institutions appears as M&S to Fermilab managers, but is
scheduled as “labor” in the Scheduling Tool (i.e. Primavera P6, Open Plan)

Indirects are applied in Oracle eBS

— Rates set at least annually by CFO, adjusted at fiscal year end to reflect actual
indirect costs at Fermilab, may be adjusted at interim dates

— opportunities for pass-through rates
— cap on indirects for large purchase orders at $500K.

Actual hours for uncosted Scientist are collected from collaborators on
spreadsheets and entered via upload to Cobra monthly

Actual costs and hours are extracted from eBS and loaded into Cobra
monthly (see upcoming graphic on Monthly Status Reporting Cycle)
— Cobra and eBS totals are reconciled
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Monthly Analysis and Management Reporting
* Areminder of the process

4 .

-
-

—> CPRs

.’ L)
L] .
.
H Base-Line Data E
H -Scope 4 BCWS
] -Budget '
H -Schedule '
. .
' '
] .
E E
. —

! 1P Physical % Complete S e————
' '
: .

. D H
t | Performance : Cost Processor = eview and
H Data ' Deltek Cobra
E -Field Verification H Updated > (BCWP Calculated In Cost
' -Schedule Status H ETC Processor)
4 -ETC Adjusted '
' Monthly ' T
E E \\f/i Coop NOVA-specific
5 o oo
! .
: Scheduling Tool ': 7Yy Aceruals
. ’

CV/ISV No

Trigger
Thresholds

ORACLE ™
e-Business Suite -
Project Costing

Module

Actuals — Directs & Indirec!

Actual Cost \
-Time Sheets

-Material

|ew/A rQ
ORACLE ™ Manual VASp
e-Business Suite - Accruals
Procurement Module -Services
aterial Received Accrual - Travel

EVMS Annual Refresher Training, Jan 2012 Page 13



Cost Performance Report CPR1

Produced monthly for CAMs and project manager
Shows current period and cumulative performance
Example (partial) from NOvVA:

COST PERFORMANCE REPORT

FORMAT 1 - WORK BEREAKDOWN STRUCTURE

CONTRACTOR [CONTRACT PROGRAM 4. REPORT PERIOD
NAME NAME NAME FROM 01-June-2009
Fermi National Accelerator Laboratory MOvA Project TO 30-June-2009
mMANCE DATA
CTC-FndSrc Cl W’JD CUMULATIVE TO DATE A COM-F'_ETIDN
WBS[2] ACTUAL ACTUAL
Results... BUDGETED COST COST VARIANCE BUI ZIGEE_D COST COST VARIANCE LATEST
WORK WORK WORK WORK WORK WORK REVISED
ITEM ECHEDULE: FERFORMEIFPERFORMED] ﬁJULE COST éCHEJJLED FER FORE FERFORMEL] SCHEDULE COST BUDGETED § ESTIMATE J VARIANCE
_ (2) (3) I (4) 5) (&) (7) 8 9 (10) (1) (12) (13) (14)
DA DOE-ACEL MIE
2.0 ANU Construction
Fully Burdened AY$k 376 250 106 (126) 144 1,933 1,099 9 (834) 178 31,759 31,720 39
CTC-FndSrcTotals: 376 250 106 (126) 144 1,933 1.099 921 (834) 178 31,759 31.720 kel
DC DOE-CA
2.1 Site and Building
Fully Burdened AY$k 664 230 1,177 (434) (947) 3,342 1,940 2.306 (1.402) (366) 30,456 30,534 (78))
CTC-FndSrcTotals: 664 230 1,177 (434) (947) 3342 1,940 2.306 (1.402) (366) 30,456 30.534 (78))
DD DOE-ACEL R&D
1.0 ANU R&D
Fully Burdened AY$k 310 345 117 35 229 3.921 2.905 2.592 (1.016) 313 7.863 7.609 254
CTC-FndSrcTotals: 310 345 117 35 229 3.921 2.905 2,592 (1.016) 313 7,863 7.609 254
DE DOE-DET MIE
2.1 Site and Building
Fully Burdened AY$k 67 67 23 0 44 466 466 136 0 n 1,930 1,430 500
2.10 Project Management - Nova Project - Construction
Fully Burdened AY$k 76 76 51 0 25 1,022 1,022 810 0 212 6,029 5,824 205
2.2 Liquid Scintillator
Fully Burdened AY$k 112 i 7 (106) (1) 153 28 15 (125) 12 18,544 19,588 (1,044)
2.3 WLS Fiber
Fully Burdened AY$k 1 14 0 13 14 5 38 0 34 38 10,084 10,957 (873)
2.4 PVC Extrusions
Fully Burdened AY$k 20 10 0 (10) 10 336 46 0 (290) 46 25,325 24,858 467
0 E DU A e
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.
* Produced monthly for CAMs and project manager
* Colors indicate threshold tri d ires VAR to b
itten
.
* Example (partial) from NOvA for costed resources:
.
[Fiepont Period: Aug 03
Current Period Cumulative
| Control Account BCWS (AYS] | BCWP (AYS) | ACWP (AYS) | SV(AYS) | SV(%] | CV{ATS) [ CV(%] | SPI | CPI | BCWS(AYS] | BCWP [AYS] | ACWP (AYS) | SV (AYS] | SV(W] | CV{AVS] | CV(%] | SPI | CPI| BAC[AYS)
R&D
1.0.0 ANU COR CO2TE 0 [1] 0 0 0% 0 0% 100 1.00 0 0 18,630 [+] 0| 13,630 - 1.00] 0.00] 0
[1.0.1 RR Upgrades 26,885 36,082 62,055 TS DS e e 125 058 2881597 1835120 (ELLESE] 966175  -36%| 20296 0E4 083 s54sazd
1.0.2 Wi Upgracies 34333 45,021 4,036 [0 14,083 DNASES IEER 140 1215 337,232 233,510 250,134 o9 071 058 1112863
0.3 nuwn Uparades 104,177 18,043 46234 35128 -32% 28245 017 038 1.161,268 1,034,181 0B 158 2151878
1.0.4 ANV Boam Physics 1,767 1,152 ol DTS2 DG 055 NiA 75.253 78,343 1.05 16.90) 83257
1.0.6 ANU Frojeat Management ] 0 (] [] i 0 0% 1.00/ 1.00 344692 344598 100 1.33] 344 558
1.1 8ttn and Sunaing Rao ] [ [ 0 0% 0 0% 1.00] 1.00 2274519 2,274,519 100, 140 2374519
12 Liquia saintiiator RaD 2353 2310 2533 e 0se 0es 276,064 268,427 057 104 2972%
1.3 wis Fiber Rs0 562 [} [ -562 -100%) 0 0% 0.00/ 1.00 333617 313,143 0.521.05] 340,309
1.6 Puc Extrucion RED 18,388 7,883 84714 IINSIOEEE ST Teedt O75% 043 0.0 1,347,527 1,134,300 084 075 1.363843
1.6 PUC Modute R2D 35341 11,847 63,796 INNN=25004 IEERE 51949 -438% 032 0.9 1,474,213 634,361 -T_'IH 047 0.54| 1,860,547
1. Esotrenice =20 45,137 54,338 21,134 DONNETEZ DERE 75493 130% 118 -257 1,308,539 505,333 79253?_‘1‘.3 033 054 1843797
1.7 Dag RED 27,519 42,743 83,396 IS 0653 IR 1.55) 0.51 962,783 352724 1,166,542 ISR ETENTMEETEY 0.37 0.30|  1.406,560)
1.8 Dateotor accamaly RaD 4331 67,650 103,099 62,760 283% 035448 R 1383 066 2,183,002 1,238,218 2425,557 IR I SR T 50 057 051 2597719
1.8 Fraject Manzgement RaD [} [ 0 ] 0% 0 0% 1.00/ 1.00 3,184,127 5,184,127 5,355,755 I O I TAIEEE e 1.00) 058 9.184127
Construction
2.0.1.1 Reaysier Ring Modmsstions E2725 288 32188 -B0.057 357 29501 380,547 51.008 56,055 m}_u 3,548,382
2.0.1.2 Resyoler Kiaker 3yctem 45,481 25,224 12890 20257 T 234 e 895,065 180,217 132,374 -;;:_m 3,383,974
2.0.1.3 Reaysier inctrumentaticn [} 197,538 pEEE 19753]  f00%| 154543  59%) 5022 32192 1,565,579
2.0.2.1 MI Modifoatians. 13,736 933 B 7 = S = - I 1 98,436 160,047 387,063
2022 miAF cavtins 18370 32,803 74,795 B0.044 , o 7% 29518 1,417,764
2.0.3.1 NuMi Primary Proton Baam 30,351 16,743 333,138 115,756 PARETI] 217383 69%[ 101692 _B83%| 1,520,354
2.0.5.2 NuMI Target Kall Teshnioal Components. 0 0 0 0 1] [+] 0| [1] 0% 1,731,802
2.0.3.3 Wuml Target Ball Intractnsoturs 35370 [1] 66,801 1,682 34.67? ————m 1,679,754
2.0.5.4 HuMI Decay PipsiHadron AbsorbeniUtiilties 0 0 | .| 0 0 986,507|
2 0.4 Projat Management - AKU - Conctruption 77,012 77,012 451?3_ DNE0EST s 100 167 723,893 T 4329@9_ 5,538,307
2.1.1 3ito Froparstion Fackage 3,567 1,367.433 [ESESL] 1.277.866]  1.427% /LI 7% 1527 094 278,333 4,405,064 444,739 -:;;:_— 11,769,937
2 1.2 Far Dateator Bullang 45708 583,328 375585 L) I . . = 5. 143 184 1,747,139 234278 1,169,450 -2 20,955,138
2 1.4 Mansgement - ¢ite and Bulding - Conctnastian ] 18,552 13,579 PO AESEE D0 S D NA | 136 244,753 181,578 70,233 556,370
2.10 Prajact Mansgament - Nava Prajest - Cantrustion 72467 72487 42755 I 0 22 s 1.00) 169 1,163,854 1,183,854 316,748 £,028,557)
221 Minera10n ] 0 [ 0 0% 0 0% 1.00] 1.00 0 ] [} 12,685,556
2.2.2 Pesudosumene ] 0 [ 0 0%, n n-x 1.00, 1.00 0 ] 1,252,777
2.2.3 Wavechifters ana stack £26 101,090 [1] Pl 101,000  -100%) 0.00/_1.00 332,060 [ 2,245,983]
2.2.4 Blenaing 3525 3525 ?4?3 _—_m 1.00 047 25.013 35013 753,129
2.2.6 Trancport - Liquid Seintiliater 0 0 0% 100 1.00 0 0 1,462,105
2 2.8 Management - Liguid tointillator - Conctruotion 1,948 1,346 2 424 _—_m 1.00 0.80 13.810 13,810 A 53,824
2.3.1 Procursment - WLt Fier [ 20,963 © [U20:963 [00EE 200963 N0 A N [1] 83411 [i] 63411 100% 83411 100% N 84374
2.2.2 Procuation - WLg Fiber ] 0 0 0 0% 0 0% 1.00/ 1.00 0 [] [} 0 [ 0 0% 100 9.961.575
2 2.3 Mansgement - WLz Fiber - Canctruation 506 508 0 D OcE MNG0E I 100 FA 5428 5438 0 O O 26 I 37544
2.4.1 Procurement - FUC Exirasiane 2785 2721 0 2043 D 2] IO 057 NA 18,37 10,771 0 [0 R A0 NI 178,597
2.4.2 Extrusion Pre-Procuation ] 0 ] 0% 0 0% 1.00/ 1.00 [ [} [} 0 [ 0 0% 100 117755
T r——— a ol a a e a el tnnl a0 a a a a C ol LT T anl 51 7an awal
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Cost Performance Report at

- sma i

- W ’
. G 1
. - ]
ustomer eportlng eve =S
* To be included in monthl t
O Dbe Inciuded In montnly repor
e Cal Indicate threshold tri
olors Indicate inresno rigger
* Example from NOvA (WBS L2) f ted :
Xampie 1ro V or costea resources.
Report Period: Jun-09
Curent Period Cumulative
BCWS | BCWP | ACWP BCWS | BCWP | ACWP
WES Level 2 (AYS) (AYS) {AYS)  SV(AYS) | SV(%)  CV(AYS) CV(%) (AYS) (AYS) (AY$) | SV(AYS) SV(%) CV(AYS) CV(%)
R&D
1.0 ANU RED 310,368 353815 124 333 EEHAS e 220 480 G5%) 4233200 3,191,938 2,762,635 N CRL) I =17 I <
1.1 Site and Building RAD 0 0 3925 0 0% -3,925 -100%) 2,274,519 2,274 519] 1,638,963 0 0% 0 )
1.2 Liquid Scintillator RED 0 0 15518 0 0% 15518 -100%| 271,245 263551 2412580 <WE840 3% 22283
1.3 WLS Fiber R&D 10,934 5.866 337,602 313,149 257,127 DS24544 ST D iEnE2
1.4 PVC Extrusion RBD 29435 71385 1,286,072 1089567 1143714  -21B505 -1?%_
1.5 PVC Module R&D 30,081 54,308 L EEE 1,390,153 673,307, 1,132406 IECI G I I "0 0]
1.6 Electronics R&D 156,635 25605 150,584  -131,030 1,126.168) 448,127 730462 A L] - M1 1
1.7 DAG RED 155,720 24126 81512  -131593 ; 834,048 261621 1,020,368 IETFYFE " IS -0
1.8 Detector Assembly R&D 261,308 66551 179,189  -194,757 2004466 1,144 480 2,262,602 IE I I = K KT 0F]
1.9 Project Management RAD 0 0 0 0 9,184,127| 9,184,127 9,359,785 0 086 | =175,658
Construction
2.0 ANU Construction 376,171 250,046/ 105661  -126,125 1,932,696 1,089.212 sznaﬁzm 178,350
2.1 Site and Building 731,573 297128 3808256 2406618 2442185
2.10 Project Management - Nova Project - Construction 75.918 75.918 1,021.510/ 1,021.510 309302_
2.2 Liquid Scintillator 111,636 5732 152686 27620 15241  -125086
2.3WLS Fiber 949 13527 4571 38112 0
2.4 PVC Extrusions 19,906 9,701 336,104 45678 ] 290,129
2.5 PVC Modules 15879 15879 115642 115642 38240000000 00 0% Tran2
2.6 Elestronics 826 826 3,982 3,982 BTS00 308
27 DAG 235 235 1,128) 16,983 0 1585  140%% 16,983
2.8 Near Detector Assembly 1,774 1,774 96.250 24 160 46,427 2080 0 EERE e ETTas
2.9 Far Detector Assembly 10,939) 10,839 267,041 83030 36,357 -184,012 6%%
R&D SubTotal (WBS 1.0-1.9) 954,482 601,656 aral22 941,650/ 18,825,396 20,589,619 R LT BEEY -1.764,223
Construction SubTotal (WBS 2.0-2.10) 1,345807 681,705 1430 187 -ssa I R R 7740168 4942845 4.309,90 BRI E TS
Project Total 2,300,288 1,283,361 2,086,073 JBKILE L -44%, -wz,ﬂ:; T 30,651,858 23,768 240 24,599,613 JELEGL
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Variance Analysis
Control Account Reporting Thresholds

Variance Analvsis Thresholds for Control Accounts

Yellow Thresholds
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current Period >% 5% to <+ 10% and = $50K
Cumulative =+ 5% to <= 10% and = $100K
Hours Current Period ==+ 5% to <=+ 10% and = 350 hrs
Cumulative ==+ 5% to <=+ 10% and = 700 hrs
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current Period >+ 10% and = $100K
Cumulative >+ 10% and = $200K
Hours Current l?eriod == 10% and > 700 hrs
Cumulative =+ 10% and = 1400 hrs
Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance 1n %) and the SV or CVin §
or hours.

* Apply at Control Account level
* Red trigger requires variance analysis report to be written

* Default thresholds — more restrictive thresholds can be used with customer
and senior management approval
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Variance Analysis
Customer Reporting Thresholds

Customer Variance Analvsis Report Thresholds

Yellow Thresholds
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current I_’eriod >+ 5% to <=+ 10% and = $125K
Cumulative >+ 5% to <+ 10% and > $250K
Current Period >+ 5% to <= 10% and = 875 hrs
Hours Cumulative >+ 5% to <= 10% and = 1750
hrs
Cost Variance Type Threshold limit
Schedule Variance
Dollars Current Period >+ 10% and > $250K
Cumulative =+ 10% and > $500K
Hours Current Period == 10% and = 1750 hrs
' Cumulative >+ 10% and > 3500 hrs

Note: This applies to SV% (Schedule Variance in %) or CV% (Cost Variance in %) and the SV or CV in §$.
* Apply at project/customer determined level — NOvA is WBS L2
* Red trigger requires variance analysis report to be written
« Default thresholds — more restrictive thresholds can be used with customer
and senior management approval
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Variance Analysis Reports (VAR)

* To be written when red threshold is triggered
* VARs to be reviewed by Project Manager and iterated if

necessary

* VARs to be signed by the CAM as the Prepare and Approved by
the Project Manager in a timely manner (VARs to be approved by end

of monthly cycle —i.e. VAR on Oct data to be approved by end of Nov)

* Corrective actions to be reviewed at project meetings (with all
CAMs to look for impacts across separate Control Accounts)

* Corrective Action Log to be statused regularly (i.e. monthly)

VARIANCE REPORT CORRECTIVE ACTION LOG

InES (Control
Account

(CA) #
1 10

FOR
REPORT
MONTH/YR

APPROVAL
DATE [IDATE (CAM)

CLOSED  |RESPONSIBILITY

------

17-Mar-0f Derwent
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Variance Analysis Report Example

By Control Account

Explanation addresses

CLASSIFICATION (When Filled In)

CONTRACT PERFORMANCE REPORT
FORMAT 5 - EXPLANATIONS AND PROBLEM ANALYSES

FORM APPROVED
OMB No. 0704-0188

Batavia, lllinois

1. CONTRACTOR 2. CONTRACT 3. PROGRAM 4. REPORT PERIOD

la. NAME la. NAME la. NAME a. FROM (YYYYMMDD)
[Fermi National Accelerator INOVA Project 2009/02/01

b. LOCATION (Address ajb. NUMBER b. PHASE

b. TO (YYYYMMDD)

triggered variances

Provides corrective action

v

ic. TYPE d. SHARE RATIO c. EVMS ACCEPTANCE (YYYYMMDLYy 2009/02/28
| No X YES
1.0.3 NUMI Upgrades
BCWS BCWP ACWP SVins JSVin% [CVins |CV% SPI CPI

Current: 238,849 20,992 KIGEE  -217,857 -91% 51% 0.09 0.66
Cumulativd  411,941] 771,482 426,192=EERED] 87% 345,290 45% 1.87 1.81

BAC EAC VAC in $ | VAC in % [CPI to BAJCPI to EAC
At Comple] 2,118,285) 1,761,275] _357,010] T7%)| 0.80] T01]
Thresholds Exceeded: Current Period Schedule, Current Period Cost, Cumulative Schedule, Cumulative Cost

'Explanation of Schedule Variance:

In December 2008 the NOvA project was rebaselined to start in Febuary 2009 with the expectation that
funding would be restored by the US Congress at that time. In the summer of 2008 a supplemental
appropriations bill provided funding for the NOvA project earlier than expected but the project was not
rebaselined. With funding and resources available, work began within control account 1.0.3 ahead of
schedule. Begining work early helps mitigate NOVA risk #95 (see Nova docdb 284 1) which is the potential
lack of Accelerator Division personnel. Therefore the work is cumulatively ahead of schedule.

Starting in February 2009, the amount of scheduled work for the month was greater than the amount actually
performed for the month, but there still remains a cumulative positive schedule variance. The plot (seen
below) of the BCWP and ACWP shows that we have not ramped up the pace of work on control account
1.0.3 to match the start of the basline schedule

'Explanation of Cost Variance:

The cost variance has been steadily growing and is due to a systematic over estimate of the manpower
needed to complete the tasks. The plot (seen below) shows that the CPI has consistently remained between
about 1.7 and 2.1.

Corrective Action:

To address the schedule progress the CAM for 1.0.3 will work with the support departments and Level 4
managers to make sure that labor resources are assigned to the upcoming tasks. To address the cost
variance, the best choice is to revise the estimate at completion (EAC) downward by $300k to $1.82M.

[Monthly Summary (to include technical causes of VARs, Impacts) and Corrective Action(s):

The tasks under Control Account 1.0.3 are ahead of schedule, but the recent pace of progress has not kept
up with the scheduled pace. The task are under budget since there has been a systematic over-estimate of
the manpower requirements. The CAM for 1.0.3 will work to make sure resources are assigned to the
upcoming tasks and recommends revising the EAC from $2.11M to $1.81M

EVMS Annual Refresher Training, Jan 2012
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Other Useful EV Chart

SPI/CPI Trend Chart

Trending upward or downward - warning!
Close to 1.0 - good!
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Monthly Reports

* Monthly project reports must include earned value information

* Earned value information to be included:
— Status of key milestones
— Progress narrative
— Baseline change control log actions
— Project management comments
— EVMS data
— Variance explanations (if required)
* Narratives may be included to provide more information about the
project
* Monthly Reports to be issued timely (Oct Report issued by end of Nov)

EVMS Annual Refresher Training, Jan 2012 Page 22



Estimate to Complete/Estimate at Completion

* Provides a forecast by the project manager and CAMS of cost of

the

project at completion

Est. At Comp.

Act. Cost of Work Perf.

Est. To Comp.

e EAC =ACWP +ETC

— ETC is aforecast. There are multiple ways to forecast using the
Scheduling Tool (Primavera P6 or Opegn Plan and Cobra

> “Statistical” & ETC = PF * (BAC - BCWP)
» “Manual” = ETC based on re-estimate (if any) of remaining work

guantities/M&S direct costs

Budgeted Cost of Work Remaining

» Statistical method results can be used as reference for ETC
analysis. Manual method, calculated at the work package level,
based on specifying remaining quantities/costs on each lowest-

level activity.

* EAC forecast changes may become baseline changes when they
are no longer estimates

EVMS Annual Refresher Training, Jan 2012
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EAC/ETC Process Summary

* EAC/ETC changes are a forecast, not changes to the baseline.

* CAMs and the Project Manager to evaluate ETC on a regular basis
and discuss

* When substantive changes to the ETC appear on the horizon, CAMs
submit the necessary ETC changes to the PM for approval and for
subsequent incorporation into the working/forecast schedule and
Cobra by Project Controls. ETC changes may also be initiated
directly by the Project Manager.

* In addition to changes in resource assignments that affect the ETC,
use this change process to incorporate and document

— Major schedule changes outside the usual ones that occur monthly thru
progress reporting

— Significant labor rate or indirect rate adjustments
— Changes to bottoms-up contingency estimate percentages*

EVMS Annual Refresher Training, Jan 2012 Page 24



EAC/ETC Process Summary (continued

* Logthe ETC changes

NOVA Log of Estimate to Complete Changes 27-Apr-09|
date of email
ETC# Item WBS items CAM estimated amount | approved? approval
< $100K decrease in
1 Labor reductions on 1.0.3 1.0.3.2, 1.033 |Martens base estimate yes 15-Apr-09|
only $20K increase in
base estimate, buta
Near Cavern updated estimate change in contingency]
following Conceptual design by estimate from 100%
2 Harza, checked by Wightman 2814528148 Lukens to 50% yes 15-Apr-09)|

* Update BOE documentation

* On at least an annual basis, the project manager will request that all
CAMs review their ETC, and submit a detailed, bottoms-up estimate
for the remaining work to establish the EAC
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Revisions and Data Maintenance
(Change Control Process)

* Changes are only done on work in the future, not to change past

performance

* Change Control Thresholds are project specific
— High level thresholds (DOE’s) are identified in the Project Execution Plan

(PEP).

— Lower level thresholds (FRA'’s) are identified in the Project Management Plan

(PMP)
* NOVA example

Secretarial
Acquisition
Executive
(Level 0-A)
Deputy Secretary

Acquisition
Executive
(Level 0-B)
SC-1

Associate Director
OHEP (Level 1)

DOE NOvA
Federal Project
Director
(Level 2)

Fermilab Associate
Director
(Level 3)

DOE THRESHOLDS FRA THRESHOLDS

NOvA Project
Manager
(Level 4)

Subproject Manager
(Level 5)

Technical

A change in scope
that affects the
ability to meet a Key
Performance
Parameter (KPP) and
the ability to sanisfy
the mission need.

A change in scope
that affects the
ability to meet a KPP
and the ability to
satisfy the mission
need.

Any change in the
KPPs as referenced
in PEP section 3.2.

Any significant
change to the
technical scope (as
described i PEP
sect. 5 ) that affect
ES&H
requirements or
meeting Project
Closeout definitions
in PEP Table 7.2.

Major technical
changes that are
significant departures
from the technical
baseline. Changes that
affect ES&H or impact
PoT projections by
more than 10%. Out-
of-scope changes to
upgrade physics
capabilities

Related technical
changes to multiple
subprojects that do
not diminish
performance

Minor technical changes
to a single subproject
that does not diminish
performance

Schedule

= 6 month
(cumulative) delay in
the CD-4 completion
date.

a 3 to 6 month
(cumulative) delay in
the CD-4 project
completion date.

Any change to a
level 1 milestone =
3 months, orup toa
3 month delay
CD-4 project
completion date .

Any change to a
Level 2 milestone =
1 month or a Level
1 milestone < 3
months.

Any change that
results in the delay of a
Level 3 Director’s
mulestone.

Any change that
results in the delay of
a Level 4 milestone
by more than one
month.

Any change that results
in the delay of a Level 5
milestone by more than
one month

EVMS Annual Refresher Train

Increase in excess of
$25M or 25%
(cumulative) of the
CD-2 Total Project
Cost baseline.

Any mcrease in the
CD-2 Total Project
Cost baseline.

Any change in
Total Estimated
Cost or Total
Project Cost

Any cumulative use
of contingency of =
SIM.

Increase in the cost of
a single item by more
than $250k. Increase
in the Project base cost
exceeding $500k
durning the previous 12
months.

Increase in the cost of
a single 1tem by more
than $100k

Increase in the cost of a
single 1tem by more than
$25k.




Revisions and Data Maintenance
(Change Control Process)

* Changes must be documented and approved
* Work Authorizations are updated after baseline changes

* Change logs are used to track and report change history, as well
as management reserve and available contingency

CR# | WBS Description of Change Date | Level | Cost | Schedule | From Contingencyor | Approval
Impact | Impact Mang Res Funds Status

001
002
003
004
005

Total Cost of Changes

Original Baseline Management Reserve
Changes
Remaining Management Reserve

Original Baseline Contingency
Changes
Remaining Contingency

oo o oo o [==}
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Key to Implementing a EVMS

Timeliness

— Progressing/Forecasting
— Analysis

— Corrective Action

— Change Control

— Reporting
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Internal Survelllance/Review
March 2011
CARs and CIOs

EVMS Annual Refresher Training, Jan 2012
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Corrective Action Reports (CARS)

* EAC — Not Utilized correctly on the project

* Change Requests to Eliminate Variances, Timing of CR
Implementation

* Variance Analysis - Not timely, not consistently used by project
* Variance Analysis Corrective Action Tracking

* Uncosted Scientific Labor Charging Inaccurately

* CAM Refresher Training not Performed

* Risk Assessment not conducted Regularly

* Objective Measurement of EV
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Continues Improvement Opportunity
(ClOs)

* Actual Cost Reconciliation

* Contingency /MR - Not Consistently Handled by the Project
* Use and Integrity of Scheduling Data

* Documentation Inconsistencies

* EVM Implementation
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CAR-01 - EAC — Not Utilized correctly on

the project

The EAC is being analyzed at the Project level. In interviews with the CAMs, the
CAMs indicated they have no input to the EAC. It was found that when the CAMs
do their monthly status report, they do not perform an analysis of the project risks
(see CAR10) nor do the CAMs include proposed change requests in the EAC.

When asked how the ETC was calculated, it was mentioned that the ETC is
calculated by Project Controls not the CAM based on the percent complete on the
individual resources at the activities/work package level. CAM Interviews indicated
that the CAMs provide little input into the ETC/EAC and have limited
understanding/ownership of their respective EACs. ETC is being used as the
percent complete against an activity/work package and does not include the work
that has been performed (ETC = BAC — BCWP).

Interviewed CAMs indicated that they do a bottoms-up EAC prior to major DOE
reviews which appear to occur annually.

Also, as identified in CAR-10, the CAMs review/input into the Project risk registry
is minimal. According to the system description, risk analysis should be a part of
the monthly status report so it can be included in the EAC analysis.
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CAR-02 - Change Requests to Eliminate
Variances, Timing of CR Implementation

Change Request to Eliminate Variances

* CR276 “Schedule Adjustments for 53MHz RF System Fabrication and
Testing” changes the baseline schedule according to a replanning effort
for an ongoing activity. The fact that these changes were made without
splitting the activity into past and future work packages jeopardizes the
integrity of past performance data.

Timing of CR Implementation

* CR238 “Schedule Adjustments for Selected Detector Assembly Tasks
with Baseline Start Dates in Oct 2010” changes the baseline schedule
from having start dates in Oct 2010 to start dates in Jan 2011. The CR
was initiated on 11/16/2010, received “preliminary approval” on
11/16/2010” but did not receive final approval until 1/7/2011. According
to discussions with the Project Scheduler during the interview process,
changes to the PMB were made in Nov 2010 prior to the final approval of
the CR. In discussions with Project personnel this practice is

implemented in multiple areas within the project.
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CAR-03 - Variance Analysis - Not timely,

not consistently used by project

Based on an assessment of the project’'s document database,
VARSs are not completed in a timely manner during the monthly
status cycle. VARs were sampled for WBS 2.0.1.2 and resulted
In uncovering October, November, and December VARSs were not
prepared, approved, or fully signed until February. This lag in
generation versus final approval implies that the information is not
being review in a timely manner and therefore not possibly being
used by senior management. After further interviews with the
PM, CAMS, and Project Controls it was determined that VARs
have no formal deadline for completion or approval at the CAM
and PM level. A clear project business process/monthly update
cycle regarding the VAR process and utilization of its information
for management decision-making is absent from the PEP.
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CAR-05 - Variance Analysis Corrective
Action Tracking

* The CAMs interviewed prepare variance analysis reports based on
thresholds established for the project. The variance analysis reports
identify the cause, impact and corrective action (if required); and the
variance analysis reports are reviewed and accepted by the project
manager. Based on interviews with the CAMs and discussions with the
project manager/project controls, the project does not currently maintain
a corrective action log to track closure of the corrective actions
documented on the variance reports as required by the FRA EVMS
System Description and implementing procedure. The corrective
actions identified in the variance analysis are not formally tracked to
closure. The project personnel do not track the closure of corrective
actions outlined in the project variance analysis.

* A Corrective Action Log is not created or maintained and for this reason
the FRA EVM System Description/Procedure requirement for a
Corrective Action Log to track corrective actions to closure is non
compliant.
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CAR-06 - Uncosted Scientific Labor
Charging Inaccurately

* CAMs interviewed that are uncosted scientists stated that they
charge an estimated or an average time per week to the project.
They do not report time based on the actual hours worked. They
Indicated that they work more hours for the project than they
charge to the project.
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CAR-07 - CAM Refresher Training not
Performed

* The CAMs would benefit from CAM Refresher Training on an
annual basis consistent with the requirement in the FRA System
Description. The CAMs would then be better prepared to
generate variance analysis, prepare EACs, understand and better
understand the project schedule , assess risks and prepare
change requests with regular annual EVMS refresher training.
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CAR-10 - Risk Assessment not
conducted Reqularly

* Following the interview with project management and CAMSs, it appears that the
project performs limited risk management; however, it is referred to as
contingency management. However, the contingency application to activities is
not contingency it is management reserve per the definitions in the System
Description. It was explained that MR (assigned contingency) is assigned at the
activity level based on the remaining budget of the activity. As activities are
completed, assigned contingency is transferred to unassigned contingency.
However, not much is correlated to the risk event list that qualifies/quantifies
management reserve.

* During interviews with project management and CAMs, it was discovered that the
projects discusses risk events, but the project does not formally conduct regular
risk analysis. And, the most current evidence of risk analysis is an outdated risk
list that was updated August 2010. It was also discovered that formal risk
identification, analysis, modification and retirement are done prior to major
reviews, which is when the last formal update was done. The risk registry that is
loaded on the surveillance review webpage contains a lot of relevant information;
however, it does not quantify those events.
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CAR-10 - Risk Assessment not
conducted Reqgularly (continued)

Based on the requirement/expectation detailed in the project’'s Risk Management Plan, risk
identification, retirement and updates are to occur on a regular basis; and the information
derived from those regularly scheduled meetings be reported to the appropriate stakeholders.
It was observed that the project does not meet regularly to formally document risk updates;
again, this is only contingent upon major DOE reviews.

. Based on the requirements/expectation detailed in the Laboratory’s EVM-SD, “As the project
progresses, new information and insights allow the Project Manager to refine the identified
risks and mitigation strategies or remove the risk from consideration once it is no longer
applicable. This is accomplished through regular reviews of project risks by Control Account
Managers (CAM) as they analyze cost and schedule variances, develop corrective actions,
and execute the corrective actions to completion. In addition, risks are considered during the
development of Estimates to Complete (ETC) by the CAM.” lt is clear that the project
manager is aware of potential impacts and/or opportunities; however, that awareness is not
documented anywhere. There was no evidence provided to the team that a Risk
Management Board exists for the project, nor is there clear evidence that the Level 2
managers are fully integrated into the formal process of risk management. There does not
seem to be any evidence of fluctuations in remaining contingency.

EVMS Annual Refresher Training, Jan 2012 Page 39



CAR-12 - Objective Measurement of EV

* Based on the requirements set forth in FRA’s System Description and guidelines from
NOvVA'’s Implementation of FRA’s Earned Value Management System, CAMs are required to
develop activities for their respective control account(s). While developing those activities, the
CAMs are required to plan activities with durations that do not exceed two financial periods
(two months); and if those durations exceeded two periods, an objective method for
performance is to be used to effectively measure earned value. Based on interviews with the
CAMs and the project controls personnel assigned to the project, it was discovered that there
were activities that exceeded two periods without documented, objective milestones for
objective performance measurement. Currently, there are 107 planned or in progress
activities that have durations that range from 40 to 250 working days that do not have any
objective performance measure documented. The total cost of these planned/in progress
activities is ~$9M, which is 3.8% of the project’s cost (this percent does not include already
completed activities; the total percent impact could be higher.) Occurrences of this lack of
objective measurement were not limited to one control account; there were several instances
throughout the schedule that were not in compliance with the documentation referenced
above.

* Effective, objective measurement was not established for all activities that exceeded a two
month duration. This is not in line with FRA’s EVMS System Description, and as a result non
compliances exist for those activities without objective performance metrics.

EVMS Annual Refresher Training, Jan 2012 Page 40



ClO-05 - Actual Cost Reconciliation

RECOMMENDATION:

* |tis recommended that the actual cost file be validated by the
Finance Group and entered into the EV system by a person in
Project Controls to ensure the integrity of the Actual Cost data
reported on a monthly basis.
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ClO-08 - Contingency /MR - Not
Consistently Handled by the Project

Summarized:

* Contingency/MR that was part of the Conventional Construction
Building contract was held in a activity/Work Package (WP) and
should have been in a Planning Package (PP) instead. Then
moved to a WP when the scope of work was identified via
Change Request.
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ClO-09 - Use and Integrity of Scheduling|::
Data

Recommendation:

* As a best practice, the CAMs should be required to understand
their milestones and inter-dependencies of tasks and how they
Impact the project. The PM should be encouraged/trained in the
development and use of relevant milestones. The NOVA project
schedule should be adjusted to incorporate more meaningful
Internal milestones rather than the external scheduled milestones
(e.g. DOE CD4) to allow the CAMs to understand the true critical
path. Project controls and the CAMs should work together on the
schedule with the CAMs actually taking ownership of the
schedule.
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ClIO-11 - Documentation
Inconsistencies

Summarized:

* The scope definition document in the WBS dictionary is the
control point for the work-scope content in each element. The
WBS Dictionary definitions are not consistent between the
highest level of the WBS and the control account (lowest level of
the WBS).

* ltis the review team’s understanding that FRA is still contractually
held to DOE 413.3A which references ANSI Standard 748-A.
However, various documents (Monthly Status Reporting, EVMS
Surveillance document) are inconsistent in referencing 748-A.
Recommend keeping all documents consistent with contractual
requirements.
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ClO-13 - EVM Implementation

RECOMMENDATION:

* In order for the Project Controls staff to implement Earned Value
management for the benefit of the project, it is recommended that
the project controls staff report organizationally to an autonomous
group which would allow for the most effective, value added
objective assessment of project performance. This
recommendation would benefit the project enabling the Project
Controls staff to provide objective performance measurement,
reporting and oversight to the project. Centralizing Project
Controls affords the project and future projects an opportunity to
standardize tools, templates, performance assessment and
reporting across the Laboratory.
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